Human gonadotropin-releasing hormone receptor gene transcription: up-regulation by 3',5'-cyclic adenosine monophosphate/protein kinase A pathway.
Transient transfection of mouse gonadotrope-derived (alphaT3-1) cells with a 2297 bp human GnRHR promoter-luciferase construct (p2300-LucF) showed a dose- and time-dependent increase in the human gonodotropin-releasing hormone receptor (GnRHR) promoter activity after forskolin treatment. An average of 4.8-fold increase in promoter activity was observed after 12 h of 10 microM forskolin treatment. This effect was mimicked by administration of cholera toxin, cAMP analog or pituitary adenylate cyclase activating polypeptide 38 (PACAP). A specific adenylate cyclase (AC) inhibitor (ACI) or protein kinase A (PKA) inhibitor (PKAI) pretreatment reversed the forskolin- and PACAP-induced increase in the human GnRHR promoter activity. These results not only confirm the stimulatory effect of Cyclic adenosine monophosphate (cAMP) in human GnRHR promoter activation, but also suggest that hormones or neurotransmitters that activate adenylate cyclase in pituitary gonadotropes may increase the expression of human GnRHR gene in transcriptional level. Progressive 5' deletion assays identified a 412 bp fragment (-577 to 167) in the human GnRHR 5'-flanking region that is essential in maintaining the basal responsiveness to cAMP. Mutagenesis coupled with functional studies have identified two putative AP-1/CREB binding sites, namely hGR-AP/CRE-1 and hGR-AP/CRE-2 that participated in mediating the cAMP-stimulatory effect. Mutation of the putative hGR-AP/CRE-1 and hGR-CRE-2 resulted in a 38 and 32% decrease in the forskolin-induced stimulation. However, mutation of both binding sites did not completely abolish the cAMP-stimulatory effect, suggesting that multiple transcription factor binding sites were involved in full response in cAMP stimulation. The binding of CREB to these motifs was confirmed by gel mobility shift assay and antibody supershift assay.